interference against discrimination. There are often cases where discrimination based on variations in a group to which individuals belong seem to exist when a selection is made reasonably according to the specific attributes of individuals, but the distribution of such attributes differs from group to group. But, political intervention banning discrimination in such a case may distort resource allocation or prove ineffective. In the case where there is discrimination based on reasonable economic factors, such as statistical discrimination, which results in gaps in outcomes between two groups, the policies needed are not prohibitive controls against discrimination, but policies that deal with allocation problems brought about by, or externalities arising from, such different outcome. Checking * and * above is also important when choosing such a basic policy stance.
Enactment of the Act for Stable Living of the Elderly and the purpose of this paper
As a result of aging and increasing nuclear families, elderly singles, and elderly couples are increasing. But, in Japan, it has generally been said that the elderly have difficulty finding and getting rental housing. Actually, some questionnaires to real estate agents and elderly people have revealed that there are many cases where agents refuse to rent housing units to the elderly. To deal with such age discrimination in the rental housing market, the Act for Stable Living of the Elderly (hereinafter referred to as the "SLE") was enacted in April 2001. In addition to various subsidy measures for the provision of barrier-free houses (houses with specifications and facilities devised for the elderly), this law tries to improve the housing level of the elderly through, for example, a registration system of private rental houses for elderly tenants and a system for guaranteeing liabilities for rents of the elderly 2) .
In the enactment of the SLE, a policy theme of age discrimination has been introduced on the basis of the results of these questionnaires. But past investigations and research in Japan have not shown clearly whether age discrimination really exists in the rental housing market and the reasons for discrimination if it does exist.
Traditional methods of analyzing the existence of discrimination using questionnaires have the following problems: first, these methods cannot reveal whether there are statistically significant differences in house renting between the elderly and other age groups, and whether observed refusals to rent housing units are because of age or other factors, such as income. Second, there is no guarantee that real estate agents' answers to the questionnaire are honest and correct. Third, because real estate agents can discriminate against the elderly without it being noticed, it is likely that the degree of discrimination shown is less than the actual level in the outcome of the questionnaire to home-seekers.
The audit study is a method developed in the U.S. to detect racial discrimination in the housing and labor markets, and can address the problems of the questionnaires mentioned above. This paper reports the results of a pilot investigation of age discrimination in the rental housing market the author conducted in 2001. Through this pilot investigation, the author examines the existence of age discrimination in the rental housing market in Japan, and extracts some policy implications from the data obtained.
This paper is organized as follows: Section 2 explains the features of a fair housing audit using specific cases, and summarizes the methodology adopted by the pilot investigation. Section 3 explains the situation of age discrimination in Japan using two indexes: "incidence of discrimination" and "severity of discrimination." Section 4 conducts econometric tests using data obtained by a fair housing audit to examine the existence of age discrimination. Section 5 tests hypotheses about the causes of discriminative behavior by housing agents. Based on the results of the tests up to Section 5, Section 6 analyzes relations between age discrimination and residential segregation using simple search models. Section 7 tests hypotheses about causes of segregation. Finally, Section 8 summarizes some policy implications derived from the analyses in the preceding sections.
In the following discussion, both statistical discrimination for reasonable reasons and discrimination based on prejudice, ageism, etc., are collectively treated as "discrimination," and these two types of discrimination are distinguished wherever needed.
The conclusions reached are as follows: * In the rental housing market in Japan, the volume of information on housing provided to elderly home-seekers is less than that provided to young home-seekers by about 30%.
* The hypotheses about reasons for age discrimination that were supported by the data collected were: the hypothesis that those whose income is likely to decrease in the future are discriminated against (future income hypothesis); the one that in the situation where the landlord's right to cancel a rental agreement and to raise rents is restricted by the Japanese Tenant Protection Law 3) , tenants expected to stay for a long time are discriminated against (tenancy period hypothesis); and the one that the elderly are discriminated against in a neighborhood of young inhabitants (community preference hypothesis). However, the data did not support the hypothesis that the behavior of real estate agents anticipating the elderly's preference for rental houses results in age discrimination (elderly preference hypothesis).
* In Japan, moderate residential segregation, where elderly inhabitants are concentrated in a particular neighborhood, is observed. The young people's preference for a neighborhood of young inhabitants (that is consistent with the community preference hypothesis) and inflexibility of rents in the housing market for the elderly are probable reasons for this.
Outline of a fair housing audit 2.1 Background
Behind the enactment of the SLE in April 2001 is the policymakers' recognition that age discrimination exists in the rental housing market. As far as the provisions of the law are concerned, this housing discrimination against the elderly is not regarded as discrimination that fails to meet the standard of reasonableness, and so must be ended by some prohibitive controls 4) . But, what the policymakers used as specific evidence for discrimination were the results of the following questionnaires:
ⅰA questionnaire sent to 637 landlords by the Real Estate Transaction Modernization were refused because of age.
While detection of discrimination through these questionnaires can be done at a relatively low cost, this method has a number of problems as noted already. The problems of the methods of using questionnaires for a discrimination study are examined here more concretely for each of the three questionnaires above.
First, questionnaires such as ⅰand ⅱabove, where those in a position to discriminate are the respondents, have the problem that: "there are cases where honest and correct answers cannot be expected from those in a position to discriminate." This method is, however, considered to be relatively effective where there are no institutional controls against, and no psychological resistance to the existing discrimination. In Japan, no laws directly prohibit age discrimination itself. Therefore, it is not considered that there exists bias toward underestimating existing discrimination due to institutional reasons, but there is still a possibility that the respondents do not give correct answers for fear of affecting their reputation. Thus, more objective methods should be used for examining the existence of discrimination.
Questionnaires given to those who are likely to be discriminated against, such as ⅲ, offer effective information as to the discrimination that the respondents can be aware of.
But, in general, those subjected to discrimination cannot tell whether the reason for being unable to rent a house is the nature of their group, their income, availability of a guarantor, or other attributes. There are many forms of discrimination that those discriminated against cannot recognize as discrimination, such as "A tenant has already been determined for the unit," and "Because we have no units that suit your conditions other than the advertised unit." Also, because the visit survey is conducted on the elderly who live in rental houses, problems with selection bias may have arisen.
Although it is not used in the drafting process of the SLE, there is another method by which discrimination is detected by comparing the outcomes of different groups, such as wage gaps between sexes, using an econometric technique. But this method also has a shortcoming: it provides little information on policies to be introduced because it can identify neither the magnitude of the impact of discrimination on the outcome nor an act that is apt to cause differences of outcomes 5) .
Considering what is discussed above, to plan suitable policies against discrimination and to manage their implementation properly, there is a need for an investigation method that can: * Detect variations in treatment based on the groups to which individuals belong, independently of variations based on other factors; * Detect such variations irrespective of the intentions of the respondents; and * Identify the discriminative acts to be covered by the policy An audit study, which has been developed in the U.S., meets these conditions. For example, a fair housing audit, one of the audit study, is a method which attempts to detect discrimination in the housing market by training a pair of individuals, who differ from each other only as to the attributes to be observed, such as race, so that they can deal with the questions from and answers to a real estate agent in the same manner, causing the pair to visit a real estate agent in close succession and recording the treatment they receive, and then processing the recorded data statistically.
Because a fair housing audit explicitly control all factors other than the target attribute for the investigation, such as income and family structure, the differences of outcomes(e.g. restriction on renting houses)can be construed as one only due to variations in the group to which the auditor belongs. This characteristic is reinforced by testing hypotheses using data on the attributes of housing units obtained by a fair housing audit. As discussed more specifically in Section 5, the test for hypotheses using microdata of housing units that are available and not available to home-seekers makes it possible to analyze the possibility that those attributes that cannot be matched and observed, such as future income, tenancy period, and preference for housing, bring about differences in the outcome.
With regard to age discrimination, which is the purpose of this paper's investigations, this means that a fair housing audit can achieve the following detections and tests, regardless of the intention of those in a position to discriminate: Ultimately, it becomes possible to test the reasonableness discussed in Section 1.
If honest and correct answers can be expected, even questionnaires can provide results for ⅰ. However, to produce the results for ⅱ and ⅲ, microdata are needed on units that are "available" and "unavailable" to the elderly in the search process of rental housing. Because a fair housing audit can collect these data, it is regarded to be a very effective investigation method for detecting discrimination and studying its causes.
Considering the facts described above, the author conducted the 2001 Osaka Audits in March 2001 as a pilot investigation. The investigation technique used for this audit is outlined below.
Investigation method
(1) Formation of audit pairs
The author formed three audit pairs, each composed of an elderly person in his sixties 6) and a young person in his thirties, selecting them from among 17 candidates obtained from public employment agencies, advertisements in regional information magazines and notices posted in the college campuses, and gave such attributes as workers to the young auditors and pensioners to the elderly auditors. The same conditions were attached to other attributes: e.g. unmarried men 7) , income is five times the rent of advertised housing units, preferred units are those with the same floor plan and nearest station as those of advertised units, and desirable rent is the rent of advertised units plus/minus ¥10,000. By training the audit pairs using anticipated questions and planned answers, the author prepared them for negotiations with real estate agents to be made in the same manner. ( Table 1 lists the expected questions that the pairs would have to answer when they visit a real estate agent and sample answers, which the author used in the training).
( Table 1 . inserts here)
(2) Selection of advertised housing units and real estate agents
The author conducted a fair housing audit for 115 random samples of advertised housing units chosen from among those for single-member households in Osaka and seven cities in the Hokusetsu area (e.g. Ibaraki, Takatuki, Toyonaka, Suita, Settsu, Minoo), which were placed in a housing information weekly magazine ("Housing Information Weekly, Rental House Edition" published by Recruit Co.) 8) .
(3) Visits by auditors to the real estate agents
The author asked either the elderly or young member of the pairs to visit the real estate agent selected, and to negotiate with the agent using the basic scenario for questions: "I saw your ad and visited you. Can I rent the advertised unit?", "Can I inspect the unit?", "Please show me similar units that are available." and "Can I inspect the similar units that are available?"
Then the other auditor of the pairs visited the same real estate agent, and followed the same basic scenario. To avoid random environmental changes (e.g. the unit that is available to the first auditor became unavailable to the other auditor because an actual rental contract was signed for the unit by other home-seekers before the latter's visit, thus making the housing market condition for the second auditor different from that of the first auditor) as much as possible, the auditors were asked to visit the agent on the same day.
(4) Preparation of a report and interviews with auditors
The author asked the auditors to report using the prescribed form ( 
Descriptive statistics on age discrimination
Based on the data of the 2001 Osaka Audits, this section describes the differences in treatment between elderly and young home-seekers, and the magnitude using two indexes: "incidence of discrimination" and "severity of discrimination."
Incidence of discrimination
The incidence of discrimination is the measure usually used for describing discrimination based on data obtained by a fair housing audit. The simple gross measure of the incidence of discrimination is the ratio of those real estate agents who give minorities unfavorable treatment to the total number of real estate agents. The simple net measure of the incidence of discrimination is the simple gross measure minus the ratio of those real estate agents who treat majorities unfavorably.
The simple net measures of the incidence of discrimination in the 2001 Osaka Audits for "excluded" that means complete withholding of information about available units, "availability of advertised units," and "availability of similar units," were as small as 1.75%, 8.77%, and 6.09%, respectively, and insignificant (Table 3) . By contrast, a much higher incidence of discrimination (about 40%) was observed for the number of housing units that were available, is statistically significant at the 1% level. In other words, this suggests that although the most blatant forms of housing discrimination against the elderly, such as denial of access to information about available housing units, is relatively rare, the probability that they encounter real estate agents who would give them too little information is larger than that for young home-seekers by about 40%.
( Table 3 . inserts here)
Severity of discrimination
The severity of discrimination is an indicator introduced to detect the magnitude of discrimination (Yinger, 1986) . As for the number of units that are available, for example, the simple gross measure of the severity of discrimination is calculated by multiplying the simple gross incidence of discrimination by the average differences between the elderly and young home-seekers in the number of units that are available from real estate agents who restrict renting to the elderly, i.e. the expected value of discrimination the elderly face. The figure obtained by deducting the simple gross measure of the severity of discrimination for young home-seekers from this value is the simple net measure of the severity of discrimination. In other words, because the simple net measure of the severity of discrimination is the expected value of too few units being available for the elderly minus the expected value for young seekers, it shows the expected value of differences in housing units that are available between elderly and young home-seekers in the rental housing market.
The data obtained in the 2001 Osaka Audits (Table 4 ) reveal that elderly home-seekers not only have a higher possibility of encountering real estate agents who take a discriminatory attitude, but also face a greater degree of discrimination, compared to young home-seekers, and that the former can get less information on housing units than the latter by 1.26 units. The average number of units that are available for young home-seekers is 4.70 units, which means that the amount of information elderly home-seekers can obtain is less than that provided to young home-seekers by about 30%. Section 4 reports the method and results for testing this discrimination.
( Table 4 . inserts here)
Differences in treatment by real estate agents
Using data from questions asked by real estate agents , Table 5 shows the incidence of discrimination concerning the questions: "Did the agent ask you about the availability of a guarantor, your income and occupation, your housing needs and your age?" and "Did they suggest a second contact in the future?" No large differences are observed for those indicators that are considered to represent sales efforts on the part of the agent, such as the suggestion about a second contact in the future and the question about the home-seeker's housing needs. On the other hand, considerable differences arise between elderly and young home-seekers as to guarantors, income, and occupation, indicating that real estate agents have a great interest in the elderly's rent-paying ability and their ability to cope with an unexpected event, and that they positively try to get this type of information. The latter differences are statistically significant.
( Table 5 . inserts here)
Test of hypothesis about existence of age discrimination 4.1 The model and estimation strategy
This section tests a hypothesis about the existence of age discrimination concerning the number of units that are available, by applying an econometric technique for data of the 2001 Osaka Audits. Here, the method Yinger (1986) adopted to the 1981 Boston Audits is used. The model is as shown in Equation (1) Yinger (1986) points out that if ordinary least squares (OLS) is applied to a model with an error structure like (1) above, the standard error for the estimate of β, has an upward bias, which is caused mainly by λ a . Thus, it is considered to be appropriate to employ instead the fixed-effects model or the random-effects model for real estate agents. In this paper, the generalized least squares (GLS) is used for testing hypotheses 9) .
Test result of hypotheses about the existence of age discrimination
The GLS estimation result for discrimination about the number of units that are available is expressed by Equation (2) differ from 0 at the 1% level. Also, the sign of the dummy variable for the elderly is significantly negative, which is consistent with the hypothesis that there is age discrimination regarding the number of units that are available. According to the level of discrimination, while young home-seekers were offered 4.696 units on average, elderly home-seekers were offered only 3.435 units, which is less than young home-seekers by 1.261 units.
The above discussion reveals that in the rental housing market in Japan, elderly home-seekers are provided with less information about available housing units than young home-seekers by about 30%, and that the existence of discrimination is tested at the statistically significant level.
Test of hypotheses about causes of age discrimination 5.1 Hypotheses
This section examines the causes of age discrimination observed in the rental housing market in Japan. Using part of the "reasons that the elderly were unable to rent a housing unit" mentioned by property management companies in the "Investigation on the Situation of Housing of the Elderly" (Japan Property Management Association, April 2000) 11) , the following four hypotheses were built about the motives of landlords and real estate agents practicing age discrimination.
(1) Future income hypothesis
Even if they have sufficient income when they move into a housing unit, the elderly are likely to have lower incomes in the future (because of their employers' restructuring plan, illness, etc.). This hypothesis predicts that while landlords tend to restrain themselves from providing housing units to elderly tenants in general to avoid the risk of arrears of rent, only the owners of rental units with a rent that is low enough for elderly people to pay from their pensions, their fixed and reliable income source, offer housing to them.
(2) Tenancy period hypothesis
The elderly tend to stay in rental housing units longer than young tenants ("Investigation on the Situation of Housing of the Elderly"). This hypothesis predicts that because the Japanese Tenant Protection Law puts restrictions on cancellations of lease contracts and on increasing rent by a landlord, landlords are generally apt to control themselves in offering units to elderly people. They are especially negative about those units with a long remaining life and a high opportunity cost arising from inability to raise the rent, that is, newly built housing, and that the owners of inferior units are the only providers of housing to the elderly.
(3) Community preference hypothesis
The elderly are liable to suffer from physical problems, in which case, unless they can have proper home care, their conditions may become serious, sometimes resulting in death. In such an event, the landlord will face the risk of other tenants in the same building (e.g. the room next to the event room) who do not want to live in their houses any longer, or of the declining value of his rental property due to a bad reputation.
Moreover, because of differences in life style, elderly tenants are apt to have problems with young ones("Investigation on the Situation of Housing of the Elderly"). For these reasons, if he admits elderly people to a community where young inhabitants are the majority, the landlord may face many complaints and lose tenants 12) . This hypothesis predicts that for the reasons stated above, it is only landlords in a community of elderly people who provide housing to the elderly.
(4) Elderly preference hypothesis
Real estate agents offer elderly home-seekers units according to considerations of their physical strength and preferences. This hypothesis predicts that because of this, the units that are available to elderly home-seekers are limited only to barrier-free units and units on the first floors of apartments, while no units with equipment and structures that are unfit for elderly tenants are offered.
The model and estimation strategy
The hypotheses in 5.1 are tested using Model (3) below:
where, The four hypotheses tested here all predict the provision of too little information, and a bias ("steering") toward housing units with particular qualities offered, to elderly home-seekers. More specifically, the future income hypothesis predicts the steering of the elderly to low-rent units, the tenancy period hypothesis to inferior units, the community preference hypothesis to units in a community of elderly inhabitants, and the elderly preference hypothesis to larger units 13) and units on lower floors. Thus, the sign condition of the coefficients expected from each of the hypotheses is as shown in Table 6 .
( Table 6 . inserts here)
The correlation between floor space and rent was as high as 0.7255 and might cause multicollineality. Thus, the test of the future income, tenancy period and community preference hypotheses adopting rent, age of the housing unit or ratio of elderly population in the community as attribute j and the test of the elderly preference hypothesis adopting floor space and floor number as attribute j were conducted and reported separately.
Test of future income, tenancy period, and community preference hypotheses
The test result for future income, tenancy period, and community preference hypotheses is shown in Table 7 . The sign condition of the coefficient related to age is minus, suggesting that age discrimination exists. The negative coefficient of the cross term about rent and the positive coefficient of the cross term about age of the housing unit and ratio of elderly population in the community are consistent with the result predicted by the first three hypotheses in Table 6 (i.e. steering to low-rent units, inferior units, and units in the elderly community).
The constant term and the terms other than those related to rent and the ratio of elderly population in the community are significant at the 10% or less level. From this it is possible to understand that future income, tenancy period, and community preference hypotheses were supported by the results. (Table 7 . inserts here)
Test of the elderly preference hypothesis
The test result for the elderly preference hypothesis is shown in Table 8 . Here again, the sign condition of age is negative, while the coefficient of the cross term about floor space is negative, and the coefficient of the cross term about floor number is positive. This indicates that information about smaller housing units and units on higher floors are provided to elderly home-seekers, which is the opposite to that predicted by the elderly preference hypothesis. Moreover, all the explanatory variables except age were insignificant, so this hypothesis was not consistent with the data 14) .
( Table 8 . inserts here)
Segregation of the elderly and discrimination
Based on the result of the analysis in the preceding sections, this section analyzes the segregation of the elderly, which has been caused by age discrimination. 6.1 describes the segregation of elderly people observed in large cities in Japan, and then 6.2 outlines, using a simple search model, the conditions of cases where discrimination against minorities in a majority neighborhood causes segregation.
Residential segregation of the elderly in large cities in Japan
In the U.S., blatant segregation in which white people and Afro-Americans live separately in their own communities has been a serious social issue. The indicators for measuring the level of this racial concentration include the index of dissimilarity (hereinafter referred to as the "D index"), the index of segregation, and Gini index.
In this subsection, the D index, which is most commonly used indicator, is employed to describe the residential segregation of the elderly in Osaka and Tokyo. The D index is defined by the following equation:
where, T i and p i are the total population and the ratio of minorities in a subarea i, while T and p are the total population and the ratio of minorities in the entire area. The higher the segregation level of minorities is, the greater value the numerator has, and the denominator is the maximum value where a complete racial concentration (situation where Afro-Americans and white people are completely segregated) exists. Thus, the higher the level of segregation is, the closer to 1 the value of the index is. Table 9 shows the result of a calculation of the D index using population data by age group and by 13,048 cho and chome (small administrative divisions of a city) in Osaka and Tokyo, which were obtained in the Population Census of Japan in 1995. The values of the D index for population 65 years and over are much higher than those for other age brackets, which clearly show the trend of elderly people's residential segregation. In addition, Osaka and Tokyo have a common pattern in which the D index slowly declines in the 35-44 year group or the 45-54 year group, and then suddenly rises in the group of 65 years and over. In short, moderate residential segregation is observed only for the elderly in Japan.
( Table 9 . inserts here)
Model of residential segregation
This subsection uses the model of Courant (1978) to show the situation of the housing market that is theoretically consistent with segregation observed only in the elderly.
Because of the limitations of the data used in the preceding sections, the discussion of the housing market in Japan concerns only rental housing market.
(1) Model of Courant (1978)
Consumers' search behavior in the housing market is determined by a comparison between utility already obtained and utility expected to be obtained by a further search.
Let us assume that a consumer has already been provided with information about a housing unit that would produce utility v 0 . By comparing that unit with the expected utility of a unit to be obtained by a further search at cost c, this consumer will judge whether he continues the search or not. The maximization of the utility in this case can be expressed by the equation:
is v's expected value. In this case, the consumer will have the maximum utility if he adopts the strategy of stopping his search when he gets unit with v 0 utility that realize the following equation:
In other words, he will continue his visits to real estate agents until he can get a unit that would equalize the expected value of obtaining greater utility from a further search and the cost of the additional search. Such a level of utility where the search is stopped (optimal stopping point for search) is expressed as v*. v is the highest level of utility to be obtained under a restricted budget.
Here, assume that a city has n small communities that have the same search costs, price of housing attributes, and distribution of housing attributes in common but have different ratios of minority population. Also assume that there is discrimination by majorities against minorities and that landlords obey the majorities' wishes when deciding to sell or rent units to minorities. In this case, the probability α j that minorities conducting searches encounter discriminative landlords is a decreasing function of the community's ratio of the minority population. In other words, assume that the more minorities there are in a community, the fewer discriminative landlords there will be. If community j is ordered by
, the maximization of utility by minorities who have already found a unit producing utility v 0 is expressed by Equation (4) below:
As is evident from Equation (4), the consumer will continue his search until he can find v * j that satisfies Equation (5) below in community j:
In this case, the expected value of the n row at the end of Equation (4) and each community's optimal stopping point for search v * j of Equation (5) are the decreasing functions of α j . It means that the search in community 1, where the probability of encountering discriminative landlords is lowest, would dominate searches in all other communities. In other words, if the price of housing attributes and the distribution of housing attributes in a community are identical, only a lower utility is obtained by searches in all communities other than community 1 because of greater discrimination.
Thus, minorities would conduct their searches only in community 1, where the minority ratio is the highest.
Then suppose that lower-price housing attributes with the same distribution as community 1 are supplied in community j(j≠1), and give the utility distribution in community j facing minorities with (1-α j )f(v+D j ), where D j is the utility derived from price differences. Here, the utility of the price difference satisfying the following equation is denoted by D * j :
where, v 1 * is the optimal stopping point for search in community 1. D * j is the utility of price difference that brings the same optimal stopping point for search in community 1 with least discrimination even in community j(j≠1). If this price difference exists between communities 1 and j, search behavior in the two communities will produce the same expected utility. In such a case, minorities will conduct a search in community j(j≠1), too. By contrast, if the price difference only produces lower utility than D * j , minorities will conduct a search only in community 1.
(2) Search behavior of elderly and young home-seekers
Courant (1978) did not conduct any explicit analysis of majorities' search behavior.
But, his model presupposes discrimination by majority inhabitants against minorities searching for housing units in their community, and is thus consistent with the search behavior of majorities having a preference for a community with a low minority ratio.
Using the model of Courant (1978) , the search behavior is described below, assuming that young home-seekers have a preference for a community of young inhabitants, because of the reasons shown in the community preference hypothesis tested in the preceding section 15) .
In the 2001 Osaka Audits, 67% of the 395 units offered to elderly home-seekers were offered only to elderly home-seekers, whereas 76% of the 540 units offered to young home-seekers were offered only to young home-seekers. Considering this fact, the hypothesis that the housing market for the elderly and that for young people are separated is added here.
First, the elderly's search behavior is described. While the same variables used in the model of Courant (1978) are employed for the Equation (7) shown below, o is placed on the right top of each term to show that the term is for the elderly. Also, the city is divided into communities 1 to n in descending order of the ratio of elderly population.
And α o j , the probability that elderly home-seekers encounter, in the community j (j=1 ～n), the landlords of units that they are unable to rent, is assumed to be a decreasing function of the ratio of elderly population in each of these communities. That is, it is assumed that the more elderly people live in a community, the less discriminative landlords are. Here, v 1 o* denotes the optimal stopping point for search in community 1, where the ratio of elderly population is highest and age discrimination is least.
From Equation (6), it is evident that if elderly home-seekers conduct their searches in a community other than community 1, the price difference producing utility D o* j that satisfies Equation (7) below must exist between communities j and 1:
Next, young home-seekers' search behavior is described. Here, the disutility of the community environment for young inhabitants (compared to the utility level in community n where the ratio of the elderly population is lowest), which increases according to the ratio of the elderly population, is denoted by -DU j . Young home-seekers will face utility distribution of f y (v y -DU j ) in each community (y on the right top of the terms shows that they are the terms for young home-seekers). Like the preceding cases, the disutility of the community j's environment is expressed by -DU 1 ≦…≦-DU n in descending order of the ratio of elderly population. Here, by the same process of Equations (4) and (5) shows that if the price of the attributes is the same, a search in community n dominate searches in all other communities. In other words, young home-seekers search for housing units only in community n where the ratio of the elderly population is the lowest and that is rated by young home-seekers as having the best community environment. Using the same process as that used for obtaining Equation (6), we can show that if young home-seekers conduct their searches in a community j (j≠n), there should be a price difference between communities n and j producing utility D y* j that satisfies the following equation : 
Here v n y* denotes the optimal stopping point for search in community n with the lowest ratio of elderly population and the highest score in the rating of the community environment.
(3) Characteristics of the housing market and selection patterns of residence
The situation of the housing market that reflects the elderly's search behavior described above is shown in Figure 1 . ) will continue until a premium r 1 1 -r 0 2 , related to the difference in the number of discriminative landlords between the two communities, is created 16) . As a result, N 1 1 and N 1 2 elderly people will newly move in the communities, respectively (① in Figure   1 ).
On the other hand, if the rent is fixed at the original level of r 0 1 = r 0 2 , elderly home-seekers do not make a search in community 2, as is evident from Equation (4) and (5), because any premium, reflecting a difference in discriminatory landlords between two communities, is not created in the rent. Thus, the shift of the demand curve continues until all new tenants are concentrated in community 1 (D 0 →D 1 1' Figure 1 ). In addition, because this level of rent does not increase housing supply, an excess demand of N 0 2 will be created, causing a great loss of welfare. The same description is possible for the housing market reflecting the search behavior of young home-seekers, too.
( Table 10 . inserts here) Table 10 summarizes the patterns of search behavior and resultant residence selection where young people have a preference for a community of young inhabitants for two cases: the case where the above-mentioned premium r 1 1 -r 0 2 is created reflecting restrictions on renting to elderly people and community preference of young people, because the rent is flexible, and the case where the rent is fixed at the r 0 1 = r 0 2 level, because there exists some form of inflexibility. In this case, the observed tendency of the residential segregation of elderly people will arise not merely in the case where young people have a preference for a community of young inhabitants, but also in the case where there is some form of inflexibility of rent only in the housing market for the elderly.
Test of premiums regarding discrimination and community preference
This section analyzes the flexibility of rent in the housing market for the elderly and for young home-seekers, which is used in the categorization in Table 10 , by estimating a rent function. The data used are the 2001 Osaka Audits employed in Section 5.
In the case where young people have a preference for a community of young inhabitants, it is expected that, if there is no control, a premium is placed on rent in the community with a high ratio of elderly population in the market for the elderly home-seekers and rent in the community with a low ratio of elderly population in the market for young home-seekers. This expected fact is tested by the rent function of units available to elderly and young home-seekers, using the data of the 2001 Osaka
Audits.
The rent function for the housing market for the elderly is specified as follows:
ln ln ln Table 11 shows the result of estimating Equation (8) by OLS. (Table 11 . inserts here) First, as for units offered to elderly home-seekers, the sign condition of the coefficient related to the time distance to the center of the city, time distance by foot to the nearest station, floor space, floor number, and age of the units are consistent with the expectation, and are estimated to be significant at the 1% or 5% level, except the time distance to the center of the city. On the other hand, the coefficient of the ratio of the elderly population has a negative sign, which is the opposite to the sign condition expected when the rent is flexible. Moreover, no significant estimate is obtained for this ratio.
The sign condition of all coefficients of variables in the rent function of units offered to young home-seekers are consistent with the expectation, and are estimated to be significant at the 1% or 5% level, except the time distance to the nearest station. The sign condition of the coefficient of ratio of elderly population is consistent with the expectation that a premium is created in the community where the ratio is low, and is significant at the 5% level.
As noted above, the test result obtained is that only the "premium on units offered to young home-seekers in the community with a low ratio of elderly population" is statistically supported. This suggests the possibility that while rent is flexible in the market for young home-seekers, there is some inflexibility of rent in the market for the elderly, which is consistent both with the test result for steering regarding the ratio of the elderly population discussed earlier (community preference hypothesis) and with the residential segregation observed only in the elderly analyzed in Section 6.
The outcome above can be interpreted as follows: as shown in Section 5, there is steering of units available to elderly home-seekers to inferior units (tenancy period hypothesis), which is caused by the risk of a long tenancy period of elderly tenants. Therefore, it is expected that the market for the elderly is mainly composed of old apartments having many existing tenants, and that for young home-seekers is newly built apartments inhabited only by new tenants. In the rental housing market in Japan, the Japanese Tenant Protection Law imposes strict restrictions on rent increases for existing tenants. If an inflexible rent for existing tenants affected by the law exists in the same apartment, the landlord is likely to be careful in introducing a rent system that is different from the existing one, and the rent in the market for the elderly may become inflexible.
Conclusion
As discussed thus far, a fair housing audit is a very effective method for detecting discrimination. The 2001 Osaka Audits produced the statistically significant result that elderly home-seekers have the possibility of encountering real estate agents who will provide them with too little information, which is higher than young home-seekers by about 40%, and that elderly home-seekers are offered fewer units than those offered to young home-seekers by 30%. This result is roughly consistent with that of the questionnaires conducted before the enforcement of the SLE (2001), when no institutional limitations were imposed on discrimination in renting housing units and the respondents probably had not much psychological resistance to such discrimination.
In addition, using the micro data for housing units, steering of elderly home-seekers by real estate agents to low-rent, inferior units and units in an elderly community was detected, and the test of the hypotheses showed the possibility that housing discrimination against the elderly is caused by the risk of a future decrease in their income and of their long tenancy period, and by young people's community preferences.
These results suggest that a fair housing audit can, without reliance on the goodwill of respondents, detect discrimination in the housing market and reveal its level, and specify the causes of discrimination. In particular, specification of causes of discrimination is the advantage only this method has, because it can collect microdata of units "offered" and "not offered" to elderly home-seekers.
The policy implications of this paper are to urge the adoption of experimental methods for the planning process of urban housing policies in Japan, and to introduce new housing policies.
In this paper, future income, tenancy period, and community preference hypotheses were tested significantly, whereas the elderly preference hypothesis was not supported by the data. This indicates, first, that age discrimination in the rental housing market is driven by the economically reasonable behavior of landlords and real estate agents, and that greater emphasis should be placed on improving the market environment than on anti-discrimination controls. It is also suggested that improvement of housing stock, such as promoting the supply of larger housing units, is no final solution to age discrimination, that for decrease in the risk of future rent-paying ability of the elderly, a rent guarantee system provided for by the SLE will be effective in solving the problem of age discrimination, and that the spread of a fixed-term house lease system 17) will have a great effect on eliminating age discrimination. This paper also shows that age discrimination as a reasonable behavior of landlords and real estate agents causes, steering of the elderly to low-rent and inferior units and residential segregation, which is observed only for elderly inhabitants. This suggests the possibility that inferior residential areas with densely built wooden rental housing and deteriorated low-rise housing, where many elderly people live and which are dangerous from the standpoint of disaster prevention, were not created naturally with the aging of population but are being produced in the trading market process of housing units. As noted, the lowering disaster prevention quality of cities has probably been accelerated by the existence of age discrimination in the trading market. This indicates at the same time that disaster prevention quality can be improved by taking proper measures for this market.
More specifically, creating an environment, where the price adjustment function is effective through a fixed-term house lease system or other means, should be the basis of anti-discrimination policy. In addition, we should promote measures to cope with risks in the physical conditions of the elderly and to increase the community's acceptance of elderly people, such as safety support in cooperation with welfare policies and reinforcement of the system for making contact in case of emergency. We should also study policy means such as housing vouchers supplied only to those who move into a community with a low minority ratio, which were adopted for the Moving to Opportunity Demonstration, a policy experimented in the U.S. Availability of similar units 6.09% 9.57% 2) No. of units available 37.39% *** 59.13% 3) Notes:
1) Cases where only the elderly auditors were told "The advertised unit has already been rented, and no similar units are available."
2) Cases where while the young auditors were offered the advertised unit or similar units that were available, the elderly auditors were told "The advertised unit has already been rented" and "No similar units are available."
3) Cases where the elderly auditors were offered fewer units than the young auditors.
4) The figure with *** is significant at the 1% level. 1) Real estate agents preferring young home-seekers offered more units to young home-seekers, and real estate agents preferring elderly home-seekers offered more units to elderly home-seekers.
2) The figure with *** is significant at the 1% level. Note: The figures with ***, **, or * are significant at the 1%, 5%, or 10% level, respectively. Note: The figures with ***, **, or * are significant at the 1%, 5%, or 10% level, respectively. Housing market of young home-seekers Inflexible rent * Young home-seekers conduct search only in the community with a low ratio of elderly population.
→While the elderly have a wide distribution, young people have residential segregation.
* Elderly home-seekers conduct search only in the community with a high ratio of elderly population, and young home-seekers conduct search only in the community with a low ratio of elderly population.
→Both elderly and young inhabitants have residential segregation. 1) The number of elderly samples is 116, and R 2 is 0.859.
2) The number of young samples is 189, and R 2 is 0.776.
3) The figures with ***, **, or * are significant at a 1%, 5%, or 10% level, respectively.
